xocytic post-fusion events play an important role determining the composition and quantity of cellular secretion. In particular, Ca 2C -dependent regulation of fusion pore dilation/closure is a key regulator for fine-tuning vesicle content secretion. This requires a tight temporal and spatial integration of vesicle fusion with the PM, Ca 2C signals and translation of the Ca 2C signal into fusion pore dilation via auxiliary factors. Yet, it is still mostly elusive how this is achieved in slow and non-excitable secretory cells, where initial Ca 2C signals triggering fusions will abate before onset of the post-fusion phase. New results suggest, that the vesicles themselves provide the necessary itinerary to sense and link vesicle fusion to generation of local Ca 2C signals and fusion pore expansion.
Regulated secretion is a fundamental process in many types of eukaryotic cells. In general, vesicle contents are released via exocytosis of secretory vesicles. During exocytosis a sequence of highly regulated steps leads to fusion of exocytic vesicles with the plasma membrane (PM), opening of a fusion pore and finally content release. [1] [2] [3] [4] Secretory output can thereby be adjusted either by regulating the number of secretory vesicles fusing with the PM during the so-called exocytic pre-fusion phase or by facilitating content release from fused secretory granules during the exocytic post fusion phase. In particular, for exocytosis of large secretory granules and secretion of bulky vesicle contents increasing evidence suggests that regulatory mechanisms during the post-fusion phase determine the composition and quantity of cellular secretion. Several mechanisms have been found that promote and facilitate post-fusion vesicle content release. In particular, regulation of fusion pore dilation/closure has been identified as key regulator for fine-tuning vesicle content secretion. It is well established that fusion pore expansion is regulated by Ca 2C . 5 In addition, a range of factors including myosin II, 6 synaptotagmins, 7, 8 dynamin 9 and F-actin 10 and others, 11 have been suggested as molecular mediators for Ca 2C -dependent fusion pore transitions in exocytosis of large vesicles in non-neuronal cells. These models suggest a tight temporal and spatial integration of vesicle fusion with the PM, Ca 2C signals and translation of the Ca 2C signal into fusion pore dilation via auxiliary factors. This is easily conceivable in neurons and neuro-endocrine cells where exocytosis of vesicles occurs within milliseconds from stimulation and Ca 2C signals initiated during the pre-fusion phase last sufficiently long into the post-fusion phase to provide sufficient Ca 2C for fusion and fusion pore dilation. 12 However, the conundrum remains what are the molecular entities to achieve such spatial and temporal integration in slow and nonexcitable secretory cells? One possibility is that the vesicles themselves provide the necessary itinerary to sense and link vesicle fusion to generation of local Ca 2C signals and fusion pore expansion. This would be of particular advantage in secretory cells that lack defined "active zones" endowed with protein machinery necessary for exocytosis. Yet, so far a definite example for such vesicular control of fusion pore expansion was still missing.
We have recently reported that lamellar bodies (LBs), large, lysosome related storage organelles for lung surfactant in alveolar type II cells, constitute vesicles in control of post-fusion regulation of secretion. Previous results from our laboratory already reported that P2X 4 receptors are localized on the limiting membrane of Keywords: calcium, complexin, exocytosis, fusion pore, lamellar body, P2X 4 , synaptotagmin-7, secretion LBs and that selective activation of these receptors upon fusion of the vesicle with the PM results in a localized "fusionactivated" Ca 2C -entry (FACE) that facilitates fusion pore expansion. 13 Yet, specific mechanisms linking this locally restricted Ca 2C signal and fusion pore expansion were still elusive. Now Neuland et al. demonstrated that synaptotagmin-7 (syt-7) is also expressed on LBs and provides a molecular link between FACE and regulation of fusion pore dilation. Specifically, they propose that Ca 2C provided by FACE binds to the C2A domain of syt-7. Syt-7 then antagonises the recruitment of complexin-2 to the fused vesicle inhibiting complexin-2 mediated restriction of fusion pore expansion.
14 In summary these studies suggest that lamellar bodies themselves harbour all necessary molecules to provide a spatially and temporally restricted rise in Ca 2C -signaling linked to vesicle fusion (P2X 4 receptors, FACE) and control fusion pore expansion (syt-7). Therefore, LB exocytosis constitutes a model for "vesicular control of secretion."
It is tempting to speculate whether similar mechanisms can also be found in other secretory cells, in particular, cells harbouring lysosomes or lysosome-related organelles. [15] [16] [17] Many of the lysosomerelated organelles contain bulky cargoes and release thereof is often regulated during the post-fusion phase 18 including regulation of fusion pore expansion. 8 Although they might not necessarily rely on the same molecular entities, it is well established that P2X 4 receptors are predominantly located within lysosomal compartments and inserted into the cell surface upon exocytosis. 19, 20 Moreover, syt-7 is present on lysosomes and lysosome-related organelles and has been found to be implicated in exocytosis and secretion. 8, 21, 22 Further research is warranted to link these findings and determine whether vesicular control will be established as a more general scheme in secretion, particularly in non-neuronal cells.
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